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Isolation and Characterization of Ultra-Violet and
Gamma-radiation Resistant Bacteria from Natural Habitats

Lee, Young Nam and In-Jeong Lee

Department of Microbiology, College of Natural Sciences,
Chungbuk National University, Cheong Ju, 360-763, Chungbuk

ABSTRACTS : Attempts to isolate the naturally occurring ultra-violet resistant bacteria from environmental
sources were made. The isolates, designated No. 29, 100, and 107, among numbers of bacterial isolates
revealed a remarkable resistance to UV ray, whose degree of resistance in dose/response kinetics was com-
parable to that of an endospore-former, Bacillus subtilis. In a range of 100-300 Jm*/min of UV irradiation,
the isolates exhibited 500-1000 fold resistance compared with E. coli. The isolates appeared to pessess cell-
bound pigment of organge or crimson-red. The isolate 29 is spherical in pairs or tetrads, whereas the isolates
100 and 107 are rod. All are Gram-positive bacteria and seemed to be non-endospore-bearer.

A number of biochemical studies pursued on the isolates suggested that they are quite different to each
other. Electron microscopic examination and the physiological characters of the isolate 29 suggested that
this UV resistant spherical bacterium might be one species of Deinococcus, probably Deinococus radiophilus.
Since there is no documents on UV resistant, Gram-positive, non-sporeformer bacillus so far, the isolates
100 and 107 might be turned out as new kinds of UV resistant bacteria occurring in nature by further
investigation.
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Fig. 1. Ultra-violet ray dose-response kinetics of bacterial isolates from natural environments. Bucil-
lus subtilis CM strain and E. coli HB 101 strain were employed as controls of resistant and
sensitive organisms to U. V. ray, respectively. Irradiation was done with 10 watt, 40cm long
and 2cm in diameter of U. V. germicidal lamp. Coiony forming unit(CFU) was the survival num-
ber of orgaisms after irradiation for the given length of time at 10cm distance under the lamp.
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Fig. 2. Transmission electron micrographs of U. V. re-
sistant bacteria, isolate 29(A) and 100(B).
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Table. 1. General Properties of the Isolates 29,100 &

107
T Jsolates) 100 107
Properties
Gram reaction + + -+
Cell size I.5um | 1.1/1.57um [0.93/1.67um
& shape coccus rod rod
PHB*deposits — — +
Colony color orange- | orange-red red
red
Colony smooth. | smooth, smooth,
morphology convex. | convex, convex,
regular |regular regular
cdge edge edge
Growth at 30¢C/ +++/ +++/ +++/
37C/25¢C ++/+ ++/+ ++/+

*: polymer of beta-hydroxybutyrate.

Table 2. Biochemical Properties of the Isolates

T Isolates| oy 100 107
Properties
sugar fermentation
Glucose A—IG— A+/G— A—/G—-
Fructose A—IG— A+/G— A—/G—
Lactose —/G— A+/G— A—IG—
Sucrose A—IG— A+/G—~ | A—/G—
Mannitol —/G— | A+/G— | A—/G—
MR/VP test —/— —/+ -/
Citrate utilization + - +
Nitrate reduction — - +
Ureasc production — - —
Catalase/oxidase +/+ +/+ +/+
Esculin hydrolysis + + -
Growth in + + +
5% NaCl
ONPG test — + —

A Genus Dez‘noroccuwﬂ‘“ 4% (species)o] -Ze1=]
o] ¢lEd| ol D. radiodurans, D. proteolytzcuv
D. radiophilus 2]— D. radiopugnanso]t}. o] & Deino-
coccus = A defibyow Mi('rococcus roseus
FAbeh, wA RV A E A AR glelA AF
ZF&k 2ho] 7t 9l o) BaiE| it} (Thornley %, 1965,
Worke} Griffiths, 1968, Sleytr%, 1973, Lancy2}
Murray, 1978, Thompson=} Murray, 1982). Deino-
coccus ] A EW AFFE-©F orpithine o] EA3}=
Zlo] FwlFiL A FAE AEE Fo] 9l
W (Thompsong-, 1982), A|E% ule] 2=k(outer
membrane) o] ¢} °TJr glute] =EF A XA
(polar lipids)2 -FA=le] gl&% RuE s} (T-
hompson%- 1980, Thompson®} Murray, 1981,
Thompson 5, 1982). &3] D. radiodurans= A X
Mol M7 10nmAEe] Bo] whEajed wjelx|o]
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Table 3. Characteristics for Deinococcus Spp. and the

Isolate 29
Bacteria| D. radio- D. radio- %
Characteristics durans philus
Predominant fatty 16:1 16:1 ND*
acid
Fenestrated pepti- + + Not
doglycan layer obscrved
Growthin 5% NaCl — + +
Nitrate reduction - - -
Acid from glucose, - — —
fructose
Catalase test + + +
Esculin hydrolysis - - +
ONPG test - — -
Cell size 1.0~2.0um | 1.0~2.0um | Ca.l.5um
Colony color red orange-red | orange-red
Growth at 37C + + +
Resistant to U.V. yes ves yes
radiation

* ND : not determined

TFE Het GgsiA 4, ER3] sistels
o] ol th3t B} U3t A3sty FEAxp 2x}
duldA Fae] 2= i) o 29759
16s-ribosomal RNA S H-4 3} Genus Deinococcus
2] 16S-ribosomal RNA 2} v] @3} 71(Brooks %,
1980)= d A5 8753 ¢lul

5 1003+ 1078 2% ok WA= variable
poz A Ael e A AFolet.
% A, e g v el AlS A AT
& 539 Wi Groldd Felselchs
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